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from complex protein mixtures, we have developed an improved approach that 
is affected by a negligible fraction of false positives. We have combined 
a novel technique based on the display of cDNA libraries on the capsid of 
bacteriophage lambda and an efficient plaque assay to reveal phage 
displaying ligands that are enriched after only a couple of affinity 
purification steps. We show that the lambda display system has a unique 
ability to display, at high density, proteins ranging in size from a few 
to at least 300 amino acid residues. This characteristic permits 
attenuation of the size bias in the selection procedure and, at the same 
time, offers a sensitive plaque assay that permits us to do away with the 
ligand background without unduly increasing the number of selection . 
cycles. By using a proline-rich fragment of the synaptojanin 1 protein as 
a bait, we have identified, in a brain cDNA display library, seven ligands 
all containing either SH3 or WW domains . Four of these correspond to 
proteins that have already been validated as physiological partners, while 
the remaining three are new partners, whose physiological relevance 
remains to be established. Two different proline-rich regions of the 
p21-activated protein kinase 1 (Pakl) and WAVE/SCAR2 protein retrieve from 
the library different proteins containing SH3 or WW domains. 
Copyright 2001 Academic Press. 
CT Check Tags: Comparative Study; Human; Support, Non-U. S. Gov't 

Amino Acid Sequence 

Bacteriophage T7 : GE , genetics 
^Bacteriophage lambda: GE, genetics 

Binding Sites 

Brain: ME, metabolism 

Gene Library 

Ligands 

Microfilament Proteins: CH, chemistry 

Microfilament Proteins: ME, metabolism 

Molecular Sequence Data 

Mutation: GE, genetics 
*Nerve Tissue Proteins: CH, chemistry 

Nerve Tissue' Proteins : GE, genetics 
*Nerve Tissue Proteins: ME, metabolism 

Peptide Fragments 
^Peptide Library 

^Phosphoric Monoester Hydrolases: CH, chemistry 

Phosphoric Monoester Hydrolases: GE, genetics 
*Phosphoric Monoester Hydrolases: ME, metabolism 

Plaque Assay 



Proline: ME, metabolism 

Protein Binding 

Protein Structure, Tertiary 

Protein-Serine-Threonine Kinases: CH, chemistry 
Protein-Serine-Threonine Kinases: ME, metabolism 
Recombinant Fusion Proteins: CH, chemistry 
Recombinant Fusion Proteins: ME, metabolism 
Substrate Specificity 
src Homology Domains 
RN 147-85-3 (Proline) 

CN 0 (Ligands); 0 (Microfilament Proteins); 0 (Nerve Tissue Proteins); 0 

(Peptide Fragments); 0 (Peptide Library); 0 (Recombinant Fusion Proteins); 

0 (WAVE protein); EC 2.7.1.- (p21-activated kinase 1); EC 2.7.1.37 
(Protein-Serine-Threonine Kinases); EC 3.1.3 (Phosphoric Monoester 

Hydrolases); EC 3.1.3.- ( synapto janin) 



esp@cenet - Document Bibliography and Ab...FUNCTION lJffiJM©5lgVl«abfc*ffiE20(^|5Ee^iUaffi&OTr4&PN=W 



ffflETHOb TiJipEftpF^ SlNi^ USING SMALL 



Patent Number: 
Publication date: 
lnventor(s): 
Applicant(s): 
Requested Patent: 

Application Number: 
Priority Number(s): 
IPC Classification: 

EC Classification: 
Equivalents: 

Cited Documents: 



WO01 18234 
2001-03-15 

MCKENZIE KATHLEEN M; SCHE PAUL P; AUSTIN DAVID J; SAVINOV SERGEY N 
UNIVYALE(US) 
□ WO0118234 
WO2000US24124 20000901 
US1 99901 52471 P 19990903 

C12Q1/00; C12Q1/70; C12Q1/68; G01N33/53; G01N33/543; C12N7/00; C12N15/00; 
C12N15/09; C12N15/63; C12N15/70; C12N15/74; A61K38/00 

C12N15/10C1 . G01N33/543 

AU7343700, CA2383186, □ EP1212453 (WO0118234), JP2003508078T 



Abstract 



Methods for identifying genes which bind to natural products and other small molecules using a phage display 
system are described. Phage displaying protein which binds the target molecule are selected by affinity 
chromatography using a solid support to which a small molecule non-peptide bait is coupled. The selectively 
bound phage can then be amplified and the DNA inserts encoding the binding protein sequenced. The 
specifically bound protein is then useful to screen for therapeutic candidates which can then be used to treat 
conditions modulated by the target protein. 
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Abstract 



One of the goals of functional genomics is the description of reliable and complete protein 
interaction networks. To facilitate ligand discovery from complex protein mixtures, we have 
developed an improved approach that is affected by a negligible fraction of false positives. We 
have combined a novel technique based on the display of cDNA Ubraries on the capsid of 
bacteriophage lambda and an efficient plaque assay to reveal phage displaying ligands that are 
enriched after only a couple of affinity purification steps. We show that the lambda display 
system has a unique ability to display, at high density, proteins ranging in size from a few to at 
least 300 amino acid residues. This characteristic permits attenuation of the size bias in the 
selection procedure and, at the same time, offers a sensitive plaque assay that permits us to do 
away with the ligand background without unduly increasing the number of selection cycles. By 
using a proline-rich fragment of the synaptojanin 1 protein as a bait, we have identified, in a 
brain cDNA display library, seven ligands all containing either SH3 or WW domains. Four of 
these correspond to proteins that have already been validated as physiological partners, while 
the remaining three are new partners, whose physiological relevance remains to be established. 
Two different proline-rich regions of the p21 -activated protein kinase 1 (Pakl) and 
WAVE/SCAR2 protein retrieve from the library different proteins containing SH3 or WW 
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domains. 

Author Keywords: phage display; cDNA library; SH3; WW; protein interaction 

H Abbreviations used: PRD, proline-rich domain; GST, gluthatione i'-transferase; Syn, 
synaptojanin; FBP, formin-binding protein; BSA, bovine serum albumin 
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